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Many authors emphasize the advantages of laparoscopic techniques in their experience, including the
excellent cosmetic results, reduced postoperative pain, rapid functional recovery, lower incidence of
adhesions, wound infections and believe that laparoscopic appendectomy is a reliable operation for
treating acute appendicitis. Laparoscopic appendectomy has become a standard procedure in the
treatment of acute appendicitis in our department since it was introduced in 2003. There are 414 patients
underwent laparoscopic appendectomy and 37 patients underwent open appendectomy in our
department in 2008. More than 2000 laparoscopic appendectomies were performed in our department
during 2003–2009. However, open appendectomy is still the standard procedure in many Taiwan and
worldwide hospitals. One of the reasons is that the operating costs incurred for laparoscopic appen-
dectomy are higher than that of open appendectomy. We describe, herein, an access technique utilizing
existing instrumentation that is reliable and easy.
 2009 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Acute appendicitis is the most common emergency visceral
surgical procedure in Taiwan. Appendectomy for acute appendicitis
is a common operation that is performed bymost general surgeons.
Nearly 30 years after introduction of laparoscopic appendectomy,
meta-analyses have identiﬁed its advantages as having signiﬁcantly
lower wound infection rates, less postoperative pain and earlier
return to daily activities. With widespread acceptance of minimal
access surgery most appendectomies are now performed lapa-
roscopically in our institution. However, unlike laparoscopic
cholecystectomy, laparoscopic appendectomy has not yet gained
popularity in Taiwan andworldwide hospitals. One of the reasons is
that the total mean hospital costs incurred for laparoscopic
appendectomy are signiﬁcantly greater than for open appendec-
tomy because of increased laparoscopic equipment charges. We
describe, herein, an access technique utilizing existing instrumen-
tation that is reliable, easy, and cost-effective.
2. Patients and methods
The patient is placed in a supine position with the left arm
alongside the body. The surgeon and the assistant stand on the left
side of the patient.Chen).
ciates Ltd. Published by Elsevier LtA vertical incision directly through the umbilicus is made, and
the veress needle is introduced. Alternatively, a short subumbilical
skin incision may be made. Gas is insufﬂated to establish an
adequate pneumoperitoneum following conﬁrmation of free
intraperitoneal entry. Under some circumstances, an open tech-
nique for gaining access to the peritoneal cavity can avoid blind
placement of the insufﬂation needle.
The pneumoperitoneum is established by carbon dioxide
insufﬂations to 12 mmHg intraperitoneal pressure. A 10-mm trocar
and cannula is then introduced at the umbilicus.
The laparoscope is introduced through the umbilical cannula
and a thorough exploration is performed to detect any abnormal-
ities in the abdomen and the pelvis.
After introperitoneal exploration, the patient is placed in
a 20- to 30-degree Trendelenburg position in left lateral tilt.
Additional two 5 mm trocars are placed carefully under direct
videolaparoscopic vision. Our customary pattern of trocars place-
ment is shown (Fig. 1).
The cecum is then lifted in order to expose the base of the
appendix. Sometimes there are inﬂammatory adhesions between
the cecum and the lateral abdominal wall, these are freed bluntly.
After freeing adhesions between the appendix and the struc-
tures surrounding it, the dissection of the mesoappendix is
performed using a Maryland dissector or a diathermy hook.
Although the mesoappendix can be ligated by various means, we
always use monopolar electrocautery to dissect and coagulate the
mesoappendix. The mesoappendix is coagulated and dissectedd. All rights reserved.
Fig. 1. A 10-mm umbilical port and two lower quadrant 5-mm ports are shown.
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procedure can almost be bloodless (Fig. 2). The laparoscope is then
moved to the left lower quadrant port.
The appendiceal base is clipped – doubly on the cecum side – to
ensure adequate sealing of the stump. Another clip is then placed
over these in order to prevent contamination when dividing the
appendix. The appendix is then divided between the second and
third clip, and removed through the operative trocar. For bulky or
particularly phlegmonous specimens that are too large to herniate
into the trocar or that might fragment and contaminate the tract
excessively, the specimen can be placed into a handmade retrieval
bag and withdrawn from the abdominal cavity through theFig. 2. The mesoappendix is coagulated and dissected close to the appendix from the aumbilical trocar site (Fig. 3). Once the appendix has been removed
in this way, the pneumoperitoneum is re-established and the
surgical ﬁeld reinspected.
In all of the cases, if purulent material or abscess is present, it is
evacuated for culture and the pelvis and right paracolic gutter are
irrigated with normal saline. A drain may be placed at the discre-
tion of the surgeon. Accessory cannulas are removed under direct
videolaparoscopic vision to ensure that there is no bleeding at any
other sites. Then the pneumoperitoneum is released. The umbilical
fascia and the skin incision are closed.
3. Discussion
Laparoscopic appendectomy was ﬁrst introduced by Semm in
1983. Its advantages lies in its excellent cosmetic results, its
signiﬁcantly lower wound infection rates, its reduced post-
operative pain, its lower incidence of adhesions and earlier return
to work.1,5,7,8,15,19 Laparoscopic appendectomy has become a stan-
dard procedure in the treatment of acute appendicitis in our
department since it was introduced in 2003. More than 2000
laparoscopic appendectomies were performed in our department
during 2003–2009. There are 414 patients underwent laparoscopic
appendectomy and 37 patients underwent open appendectomy in
our hospital in 2008. However, laparoscopic appendectomy has not
yet gained popularity in Taiwan and worldwide. Based on The
Bureau of National Health Insurance (BNHI) database there are
11,118 patients underwent laparoscopic appendectomy and 47,725
patients underwent open appendectomy during 2004–2007 in
Taiwan. Open appendectomy is still the standard procedure in
many Taiwan and worldwide hospitals.1,4,11,14 One of the reasons is
that open appendectomy is less expensive for the hospital in
material costs. These more costly instruments include harmonic
scalpel, endoloops, endoscopic linear cutting staplers, and retrieval
bags.
Various techniques have been used for the division of meso-
appendix, such as the harmonic scalpel, endoloops, endoscopic
linear cutting staplers, an electrothermal vessel-sealing systemppendiceal tip toward its base. The appendiceal base is clipped and divided then.
Fig. 3. A handmade retrieval bag.
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dissect and coagulate mesoappendix along the appendix from the
appendiceal tip toward its base with a Maryland dissector or
a diathermy hook. The appendiceal artery is a branch of the lower
division of the ileocolic artery. Though an accessory appendiceal
artery may be present, in most people, the appendiceal artery is an
‘‘ end-artery ‘‘. This makes it possible to be bloodless to dissect the
mesoappendix in this way.We therefore not only save the cost of an
endoloop or endoclip but also do not have to worry about the
possibility of bleeding. Besides, the intact appendiceal artery may
be helpful in the appendiceal stump healing process.
Some previous studies of the use of electrocautery during
laparoscopy showed an associationwith collateral thermal injury to
the bowel,21 but we do not have such experiences.
Endoloop ligatures are the standard technique in securing of the
base of the appendix during laparoscopic appendectomy.
Additional alternatives include endoscopic staplers, handmade
endoloops and endoclips.3,6,12 We clip the appendiceal base doubly
with endoclips due to its lower cost, simplicity of operation, and
shorter surgical time. In patients with gangrenous appendix
stumps, intracorporeal suturing with nonabsorbable material was
performed to secure the stumps. There was no signiﬁcant differ-
ence in the rate of abscess formation between the groups under-
going open and laparoscopic appendectomies using this method in
our series.
Instead of ‘‘ cutting ‘‘ the mesoappendix, we ‘‘ peel ‘‘ it from the
appendix with amonopolar coagulation instrument. The advantage
of this technique is that it reduces thewidth of the specimen, which
makes it suitable for almost all cases with no chance of appendic-
ular fragmentation during retrieval. It thus saves the costs of
specimen retrieval bags. We place bulky or particularly phlegmo-
nous specimens into handmade retrieval bags and withdraw them
from the abdominal cavity through the umbilical trocar site. The
handmade retrieval bag is made of a surgical glove. It is cheap, safe
and effective.
Some articles demonstrate that laparoscopic appendectomy is
a safe procedure for junior trainees,7,13,17 and it has also been ourexperience. Laparoscopic appendectomy provides knowledge of
the basics of laparoscopic technique before going on to more
complex operations. Since it was introduced in our hospital in 2003,
the numbers of cholecystectomies, urologic procedures, thoracic
procedures, adrenalectomies, distal pancreatectomies, hepatecto-
mies, gastrectomies, colectomies, bariatric procedures, and
pancreaticoduodenectomies performed laparoscopically began to
rise, with a year-on-year increase.
Single-incision laparoscopic and natural oriﬁce transluminal
endoscopic surgery (NOTES) have recently been applied in treating
acute appendicitis. The primary advantages are less wound pain
and better cosmetic outcome when compared to the standard
laparoscopic appendectomy.2,9,10,17,20 However, visualization and
tissue manipulation are more difﬁcult and time consuming. Three-
port laparoscopic appendectomy is still our choice. We prefer to
‘‘hide’’ the wounds rather than ‘‘diminish’’ them. Based on our
customary pattern of trocars placement, we ensure that the
wounds would not be obvious even if the patient wears a bikini.
4. Conclusion
Apart from the cosmetic aspect, the feasibility and application of
a surgery should be our concern. The use of more costly instru-
ments such as endoloops, endoscopic linear cutting staplers, Liga
Sure, the harmonic scalpel may impede the development of lapa-
roscopic appendectomy in some countries. Our experience of more
than 2000 laparoscopic appendectomies demonstrates that
electrocautery for the mesoappendix and hemoclips for the
appendiceal base is safe, easy, effective, and cost-efﬁcient.
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